Study objective-Urban-rural health differences are observed in many countries, even when socioeconomic and demographic characteristics are controlled for. People living in urban areas are often found to be less healthy. One of the possible causes for these diVerences is selective migration with respect to health or health risk factors. This hypothesis is hardly ever empirically tested. This paper tries to assess the existence of selective urbanrural migration. Design-Health indicators and health risk factors were measured in a 1991 population sample. Moves were registered between 1991 and 1995. Using logistic regression analyses, comparisons were made between, firstly, urban to rural movers and rural to urban movers and secondly, between movers and stayers. Setting-Region surrounding the city of Eindhoven in south eastern part of the Netherlands. Subjects-Data were used of 15 895 respondents aged 20-74 in 1991. By 1995 613 subjects had moved from urban to rural and 191 subjects from rural to urban. Main results-Bivariate nor multivariate analyses show hardly any diVerences between movers into urban and movers into rural areas. Bivariate analyses on movers and stayers show that movers are healthier than stayers. However, when socioeconomic and demographic variables are controlled for, movers appear to be less healthy, with the exception of the younger age groups. Conclusions-Areas that attract many migrants from and lose few migrants to other degrees of urbanicity will in the long run obtain healthier populations, because of demographic and socioeconomic characteristics. However, if these characteristics are accounted for, the opposite is true, with the exception of younger age groups. In extreme cases this may cause spurious findings in cross sectional research into the relation between urbanicity and health. Absolute numbers of migrants need to be very high, however, to make this noticeable at the aggregate level.
Urban-rural diVerences in health have been frequently found in many countries. 1 Such diVerences are often reported to persist when diVerences in composition of rural and urban populations are taken into account. There are two possible causes for these diVerences. Firstly, there may be health eVects of locality based factors such as pollution and lifestyles that covary with urbanicity. Secondly, selective migration may play a part. These mechanisms are captured in the breeder and drift hypotheses.
The breeder hypothesis contends that people's health is influenced by locality bound exposure and behaviour. Three sets of causes can be discerned that have a direct or indirect eVect on health. Firstly, there are certain health related environmental factors to which people are exposed and that have a direct eVect on health. These factors are aspects of the physical as well as social and cultural environments. Obvious examples are high traYc densities and pollution. 2 Secondly, besides these direct effects, the sociocultural and physical environment also influence health via stress. According to the stress hypothesis, 3 urban residents are more frequently and more severely confronted with certain types of stressors than rural residents such as higher exposure to neighbourhood noises in urban areas. 4 This would, then, result in higher levels of psychiatric morbidity and lower levels of well being in the more stressful urban area. The third set of causes indirectly aVects people's health: health behaviour. Smoking, drinking, and substance misuse are examples of health behaviour that are typical of urban areas and often associated with urban unconventionalism. [5] [6] [7] However, the relation between place and health may be blurred by a number of factors. 8 One of these is associated with selective spatial mobility.
The drift hypothesis refers to selection processes that result in a higher concentration of either ill (health selection) or more susceptible persons (selection according to health risk factors). In the first case we speak of direct selection, in the second case of indirect selection. Direct selection would take place if healthy people stay and ill people move, or the other way around. Indirect selection would take place if people with certain health risk factors (for example, smoking, drinking) move to or from specific places. The principle of selective migration was already evident in the Middle Ages when it contributed to the urban concentration of Black Death casualties. 9 In the mid-nineteenth century Welton, 10 found that women in better health moved to cities to seek jobs, while the more unhealthy stayed in the villages. More recently, direct as well as indirect selection eVects are considered an important reason for urban-rural health diVerences in the recently published Dutch Social and Cultural Report. 11 Having found area variations in health Ecob concludes that "the area eVects found in this study could result either in whole or in part from selective migration". 12 Fischer 13 suggests that urban-rural diVerences in happiness might be explained by "the ability of aZuent persons to leave those areas (major cities) in pursuit of the ideal home in the ideal smaller community-and the inability of others to do so". However, for two reasons there is little empirical evidence with respect to selection eVects in the urban-rural distribution of health. Firstly, to investigate selection eVects, longitudinal data are needed on large numbers of people, including data on mobility and (past) illness and health risk factors. Only seldom are these demands met. Some cross sectional studies that include limited retrospective information on migration suggest that selection eVects are not important. [14] [15] [16] Secondly, longitudinal studies that do exist are concerned with regional diVerences in general, not urban-rural variations. 8 17-21 Findings from a number of longitudinal studies on regional diVerences indicate that migration can have an impact on the geographical distribution of health. This has been shown with respect to regional variations in birth outcomes in the US 22 ; mortality of black people in the US 20 ; pancreatitis incidence in Nottingham (UK) 23 ; leukaemia cases in Linköping (Sweden) 8 ; mortality from cardiovascular diseases in black people in New York City. 24 With respect to health selective migration, Fox et al 18 found that migrants who had moved only short distances tended to have high mortality and long distance movers have low mortality compared with the population in general. They conclude that selection eVects do exist but that "they are not important to regional gradients in mortality" because of the low level of inter-regional migration. Bentham 17 used 1981 census data from the UK to assess health status and defined movers as those whose 1981 address was not the same as in the 1980 census. It was found (in bivariate analyses) that among younger age groups it were the more healthy that migrated (especially long distance). With respect to the younger age groups, areas with high out migration would then become less healthy. Among elderly people, on the other hand, unhealthy people were more inclined to move. With respect to the elderly, therefore, areas with high out migration would become more healthy. Across all age groups, long distance migrants seem to be healthier than short distance migrants and the general population. Bentham concludes that migration is probably a significant source of error in studies of the associations between disease and environment: "Sometimes the eVect will be to obscure real environmental causes of disease. In other circumstances spurious correlations will be produced". 17 Part of the health diVerences found by Bentham can possibly be attributed to moving as a life event. The eVect of migration as a life event has been found to have a negative influence on mental health status. 14 25-29 But also with respect to other health aspects negative associations were found. People who have recently moved evaluate themselves as less healthy, have more psychosocial problems, higher probability of psychiatric problems, more complaints, and use more health services. 30 31 These findings show that it is necessary to isolate health eVects that are not the result of moving as a life event. This can be done by measuring health status before the move was made.
In summary, there is some evidence that selection eVects play a part in geographical variations in health. However, the eVect of selection on the urban-rural health distribution has not been subject of study before. The purpose of this study is to shed more light on the possible eVects of selective migration. It is not our intention to develop a model for explaining urban-rural migration as such, 32 but to gain insight into the eVect of selective migration on urban-rural health diVerences.
The extent to which selection eVects exist in a local situation, is dependent on: the size of migration flows to and from urban and rural areas; the existence of diVerences in health problem and risk factor prevalence between movers into urban and movers into rural areas; the existence of diVerences in health problem and risk factor prevalence between urban-rural movers and non-movers.* 
Methods

DATA SOURCE
This paper is based on a secondary analysis of the Longitudinal Study on Socio-Economic Health DiVerences (LS-SEHD). The design and objective of the LS-SEHD are described in detail elsewhere. 33 The study is based on a cohort of 15-74 year old, non-institutionalised Dutch citizens, living in the city of Eindhoven and surroundings (a region in the south east of the Netherlands, encompassing 17 municipalities, n=18 973, response 70.1%). About 68% of the sample was living in the city of Eindhoven (fifth largest city, population 200 000) at the time of the baseline survey. In these analyses data obtained from a postal questionnaire in the baseline survey (1991) were used in combination with data on migration up until 1995. In this paper only the adult population (age 20-74) was analysed. One municipality could not deliver the necessary migration data in time and was excluded from the sample. Because of unreliability of address information, subjects in the military service were excluded as well. The total number of respondents was 15 895.
The longitudinal character of the LS-SEHD survey requires a yearly update of the project administration, making it possible to determine which respondents had moved and where they had moved to between the onset of the study in 1991 and July 1995. People were followed up wherever they moved, also when they moved outside the original Eindhoven area into other parts of the Netherlands. This information was added to the original survey data.
STUDY DESIGN
To identify movers and stayers the municipality codes at the time of the original data collection and in 1995 were translated into the CBS (Central Bureau of Statistics) degree of urbanisation scale that consists of five categories ranging from not urban to very strongly urban. 34 To define the two types of movers of interest, this categorisation was dichotomised into urban (category 1 and 2) and rural (category 3, 4, 5) areas. Movers are defined as those who moved in either direction between urban and rural areas between 1991 and 1995. Stayers are those who did not (which does not preclude any intra-urban or intra-rural moves). Of the total sample, 15 090 persons stayed; 613 moved from urban to rural areas; 191 moved from rural to urban areas.
The LS-SEHD includes four self reported health measures. Perceived general health was measured on a five point scale by the question "how do you rate your health in general".
Chronic conditions were determinded with a list of 10 serious and 13 less serious disorders. Sumscores of these were dichotomised (present/not present). Subjective health complaints were measured with a list of 13 items commonly used in (Dutch) epidemiological research. [35] [36] [37] The list includes for example headaches, shortness of breath, feelings of fatigue, listlessness. Sumscores were computed with values between zero and five (more than five complaints collapsed into one category).
A number of risk factors were measured in the survey. Smoking habits were dichotomised into cigarette smokers and "other". A composite measure of alcohol consumption was computed based on four questions. This measure was subsequently dichotomised into excessive and not-excessive drinking. 38 Physical activity was measured on a four point scale, overweight dichotomised into body mass index >27 and <27. Finally, number of life events in the year before the survey was measured on a nine item scale (a score of more than 3 was collapsed into one category).
In addition, interaction terms were included between the various health indicators and age. This was done for three reasons. Firstly, there is some evidence that the association between health and migration varies between age groups. 17 Secondly, there is much research on urban-rural health diVerences that focuses only on specific age groups. Thirdly, preliminary analyses showed that the relation between age and both dependent variables is not linear. Direction of moves varies with age as well, though a pattern cannot be distinguished. Age groups 25-29 more often move out of the city, while the age groups 35-39 and 50-54 move into the city. Interaction terms were computed with three age groups 20-29; 30-54; 55+. Age group 30-54 was defined as the reference category. Interaction terms were calculated with dichotomised health indicators to limit the number of interaction terms, facilitate interpretation, and most importantly because our interest is primarily in the extremes. Perceived health was dichotomised into "health less than good" and "health good". The other health indicators were dichotomised already in the main eVects analyses.
With respect to interaction terms with health risk factors a similar procedure was followed, with the same three age groups. In computing interaction terms, health risk factors were dichotomised if they were not already in the main eVects analyses. Number of life events was dichotomised into 0-1 and >2 respectively. Physical activity was dichotomised into "little/no exercise" and "reasonable/much exercise".
A set of possible confounders was used comprising those most commonly used in cross sectional research on urban-rural health diVerences. 1 These include age, marital status, sex, family status, employment status, and education. Table 1 gives the descriptive statistics of all variables. 
STATISTICAL ANALYSES
Two series of multiple logistic regression analyses were carried out. The first series was carried out among movers, with "moved into urban" compared with "moved into rural" as the dependent variable. The second series included all respondents, with "moved" compared with "stayed" as the dependent variable.
Separate analyses were carried out for each health indicator and health risk factor. In each of these the complete set of confounding demographic and socioeconomic variables was entered into the model first.
Secondly, one health indicator or health risk factor was entered in the model together with the associated interaction term. Contributions of each variable in the model are presented in terms of odds ratios. Significance criteria were set at 0.05.
Results
Before considering the questions raised above, we tested whether the study population shows indeed the same urban-rural diVerences in health and risk factor prevalence as usually found in the literature (results not in table 1). As was expected the urban population reports more health problems, suVers more often from serious as well as minor chronic conditions and more often considers their health status "less than good" also when controlling for marital status, age, sex, education, and employment status. Furthermore, the urban population has more smokers and more excessive drinkers, more people who had experienced some major life event(s) recently, fewer people who undertake physical exercise, and more overweight cases (the latter not significantly).
COMPARING DIRECTIONS OF MOVING
Bivariate analyses show (table 1) that there are hardly any diVerences between movers into rural and movers into urban areas. The only exception is found with respect to age composition, but no clear trend is visible. Table 2 summarises the results of the logistic regression analyses. Controlling for demographic and socioeconomic diVerences, no significant diVerences appear to exist between urban-in and urban-out movers with respect to In the logistic regression analyses, controlling for demographic and socioeconomic characteristics only two health indicators seem to distinguish between movers and stayers: perceived general health and number of subjective health complaints (table 3) . A high number of subjective health complaints generally seems to increase the odds of moving. Among younger age groups the opposite seems to be true: younger people with relatively many subjective health problems tend to move less often. An overall eVect of perceived health was not found. However, as with subjective health complaints, in younger age groups less healthy individuals tend to move less often. It is interesting to note that the main eVect results of these analyses are in contrast with those found in bivariate analyses (table 1). Apparently most of the health diVerences between movers and stayers are accounted for by demographic (and socioeconomic) characteristics.
With respect to health risk factors a significant eVect of the number of life events was found. Having experienced two or more major life events in the past year increases the odds of moving. Bivariate analyses showed the same result.
Discussion
Health diVerences are frequently found between urban and rural areas, even when demographic and socioeconomic diVerences between populations are accounted for. This also applies to the LS-SEHD data set used in this paper. These diVerences may be explained by locality bound exposure and behaviour, or selective migration. In this paper the possible existence of selective moves on the urban-rural distribution of health and health risk factors was investigated.
In the case of even urban and rural inflows and outflows, selection eVects can only exist if there is a diVerence in health and risk factors between movers into rural areas and movers into urban areas. When these flows are not equal in size, selection eVects can also result from diVerences between movers and stayers. A situation like this occurred in the Netherlands in the 1970s, when large scale suburbanisation took place.
Firstly, movers into rural and into urban areas were compared. Bivariate analyses showed no significant diVerences between these groups, on any of the variables in the study. Controlling for demographic, and socioeconomic factors, logistic regression rendered the same results with respect to health indicators. With respect to health risk factors, there is some indication that people who had experienced many major life events in the KEY POINTS
x Movers seem healthier than stayers.
x But controlling for demographic and socioeconomic characteristics, stayers are healthier than movers.
x Suburbanisation can therefore not be an explanation for persistent urban bad health when demographic and socioeconomic variables are controlled for.
previous year tend to move into the city more than into the countryside. Generally speaking, however, we may conclude that in situations of equal flow sizes, there is a zero-sum exchange of populations with respect to health and health risk factors. Secondly, movers and stayers were compared. Bivariate analyses showed that movers are healthier on all four indicators. This was also found by Bentham, 17 who reported lower morbidity (percentage temporarily sick men) among long distance movers as compared with the general population. Similarly, Fox et al 18 found lower mortality for interregional migrants. With respect to health risk factors the only diVerence was found in body mass index and number of life events. People who are overweight are more often stayers. In addition, movers are more often not married or divorced, younger of age, without children, with employment, students, and higher educated. Multivariate logistic regression showed that diVerences in prevalence of chronic conditions between movers and stayers are attributable to demographic and socioeconomic variations. In contrast with the bivariate findings, the multivariate results show a positive eVect of the number of complaints on the probability of moving. People with more complaints are more inclined to move. Regarding health risk factors movers and stayers seem to diVer only in number of life events. Having experienced more than two life events in the previous year increases the probability of moving. Changes in life circumstances such as death of a spouse, unemployment or divorce provoke changes of address.
We suspected age dependent relations between health indicators and migration. Based on the literature we expected a negative association between health and migration among younger people, and a positive among older age groups. This expectation was partly confirmed. Younger age groups with relatively bad perceived general health are less inclined to move than would have been expected based on their age and health status alone. With respect to the number of health complaints experienced a similar result was found, though only at the 10% significance level. The age varying eVect may be related to reasons for moving. Younger people tend to move more often for reasons of work or study, 32 which are positively related to health. However, this explanation needs further investigation.
In summary, areas that attract many migrants from and lose few migrants to other degrees of urbanicity will in the long run obtain healthier populations. In other words, in times of suburbanisation, rural areas will obtain healthier populations. However, if socioeconomic and demographic diVerences between movers and stayers are accounted for, the opposite will be true and cities will attain healthier populations. Only areas that attract young migrants may in the long run see a growing number of relatively healthy people in younger age groups.
Absolute numbers of movers need to be very high to make these eVects noticeable at the aggregate level, however. A situation like this occurred in the 1970s in the Netherlands, the high tide of urban outflow of higher income groups and families with children. It is sometimes contended that urban-rural health diVerences partly originate from this period.
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Our analyses suggest this can never explain persisting health diVerences when socioeconomic and demographic variations are controlled for. If anything, urban health improved rather than detoriated in this period if socioeconomic and demographic diVerences are accounted for and assuming that the relations between health and migration are the same now as they were in the 1970s.
To make the eVect of selective migration noticeable at the aggregate level, it is also required that health indicators be consistent in time: health status before moving house needs to be highly correlated with health status after moving. This may not always be the case.
This study is limited in several respects. Firstly, we were able to consider only a limited set of health indicators. It is possible that using indicators of well being or mental health will lead to diVerent results. It is also important to note that the survey approach used here fails to include real problem cases like people with schizophrenia, the homeless, and drug addicts who are considered typical of urban areas. Selective migration may play a more important part here. Secondly, results of this study are diYcult to generalise to other spatial levels of analysis or other spatial categorisations. Selective moves may for example be relevant for health diVerences between neighbourhoods. 11 39 Furthermore, finding no selection processes with respect to urbanicity does not preclude their existence with respect to other spatial characteristics such as area deprivation. Furthermore, it should be noted that this study was limited to a small part of the Netherlands. The extent to which our findings can be generalised to other parts of the Netherlands is not known. We have no reason to believe that the relations between health and migration in the Eindhoven area are very diVerent from those in other major towns in the Netherlands. However, occupational, demographic, and other peculiarities might make an exception of the three largest towns (Amsterdam, The Hague, Rotterdam). It is even more hazardous to generalise our findings to other countries. The Netherlands is characterised by a relatively even distribution of health and other services. Even specialised health services are usually within easy reach. In all Dutch municipalities, 99% of the population are closer than 30 kilometres to a hospital. There are many countries in which this is not the case. In such a situation the presence of health problems may well be a reason for moving into urban areas. Furthermore, the nature and definition of urban areas varies greatly between countries. This is evident between, for example, the USA and the Netherlands, but even within Europe there are diVerences in what is called urban and what rural. 40 Thirdly, it should be noted that a high number of analyses were carried out in this study. Together with the used significance level of 0.05, this implies that there is a risk that the results are influenced by chance capitalisation.
Despite its shortcomings, however, this paper represents the first study in which the geographical drift hypothesis is empirically tested for urban-rural health diVerences. Similar studies should be carried out to determine its relevance in other regions, countries, and time periods.
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